IF( ISX.LT.4)THEN
ISX= ISX+1
DXL= DX(ISX)
IF(ITER.EQ.'Y')WRITE(6,26)DXL
GOTO 100 :

ENDIF |
IF(IADD.EQ. Q) THEN '
IF (SMAX.LT.STRLMT)GOTO 200

IADD= 1
ENDIF

- TF{SMAX.LT. STRLMT)THEN :

IADD= IADD + 1..

EP= FMAX

200
0 WRITE(6,3)8D

ELSE
FMAX= FP
ENDIF

- TF(ABS{SMAX=STRLMT).LT.1.0)G0OT0 200
IF( IADD.LT.8)THEN

FP= FP - FINC(TADD)
6OTO 50

END IF

[0= L1/3.

" WRITE(6,4)TID
WRITE(G.5)EM
WRITE (6,6 )GAMMA
WRITE(6,7)KS
WRITE(6,8)SIGINT

E(6,9)STRLMT

IF(FILE EQ Y’ )NRITE(l 16)LQ FP

WRITE(6,17)
READ(5,13)ANS
TF{ANS.EQ. 'y')ANS e

L IF{ANS.NE. )STGP

. WRITE(6,18})

READ(S, )
IF(FILE.NE.'Y')THEN

WRITE(1,1)
o WRITECLL3)0D

RTTE

(1,
(1,
(1
- WRITE(L,
(1,
(1,

GAMMA e

)
WRITE(1,7)KS
WRITE )SIGINT
YSTRLMT
WRITE. 0
WRITE 6
END IF

YWl

6
7
,8
S
1
16)LQ,FP



WRITE(1,19)

0151

0152 LSEG= LQ/4.0

0153 IMAX= NINT(LSEG/DZ) + 1

0154 DO 1000 1=0, IMAX

0155 1= DZ*FLOAT(I)

0156 'IF(Z GT. LSEG)THEN

0157  IST= Z-{SEG:

0158 GOTO 1001

0159 ENDIF

0160

0161 e

0162  BX=BG®X

0163 - SS= "SIN(AX)*SINH(B

0164 ZC= COS(AX)*COSH(BX)

0165 LX=LM*X

0166 SLL= SINH(LX?

0167 'CLL- COSH{LX

0168 P L |
0170 WT= Tl + T2*CLL - QON/2.*X2

0171 M= C2*(FO*ZC+EQ*SS) + C3*(EQ*ZC-FO*SS)
0172 &  +LM2*T2*CLL - QON

0173 S o

0174 : \JTAL

0175 1000 WRITE{1,20)Z,WT,S

0176 1001 WR|TE 6 21)ST1

0177 1Z=0

0178 DO 2000 I=0, IMAX

017 . Z= ~ DZXPLOS

o180

o181t

018z

0183

0184

0185

0186 = X e

0187 7BX-BG*X Cnhie
0188 SS= SIN(AX)*SINH(BX)

0189 SC= SIN(AX)*COSH(BX)

0190 ZS COS(AX)*SINH(BX)

0192 -

0193 -

0194 SLL= SINH(LX)

0195 CLL= COSH(LX]

0196 XL2 XL*XL

0197 e 5 i - s
0198 CWI=s T3 + T4*CLL 8} L2 =
0199 - M= C5*{EQ*ZS- FO*SC}+C5*(EG*SS+F0*ZC)+C7*(EO*ZC FO*SS) '
0200 +  +C8*(FO*ZS+E0*SC)
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0201 &+ LM*TA*CLL + QON

0202 C
0203 ST= ABS(SIGMA)+ABS(M)*EM*CD/2.
0204 IZT= Z + LSEG

0205 2000 WRITE(1,20)Z7,WT,ST
020e 2001 WRITE(B,22)ST2

0207 WRITE(6,23)ST3
0208 WRITE(6,24)STL
0209 IR STCINT + STL
0210 WRITE(S, 25)SIGMA
0211 STOP ot T _
. 0212 ?.,~. 1 FORMAT(// OT -program calcu?ates a trench profw]e for Igwer|ng
0213 &, ta pipeline in service.!/' The: max1mum stress in the ripeline’
0214 &,' is kept below a given stress limit. )
~ 0215 2 FORMAT(/// OENTER THE FOLLLOWING DATA: .
0216 3 FORMAT(/'$ Outs1de d1ameter of p1pe (inches):
0217 &,:,F13. 3) v
- gg%g 4 FORMAT( $ %ai? th1ckness cf p1pe v - {inches):
8%%2 ﬁORMAT( § Elast|c nodulus of plpe materlal (psi):
0222 6 FORMAT( % Spec1f1c we1ght of plpe mater|a1 A ( 1b/i.n**3):
0223 &,x,F13.3} T B T
- 0224 7 FORMAT('S: S st1ffness parameter SR s Apsi)
0225 o &,:,Fl3. 3) e R
0226 8 FORMAT('S$ Ex1st1nq ax1a1 stress in D1pe11ne (psi):
- 0227 &, :,F13.3)
» 0228 9 FORMAT( $ Max1mum allowab]e stress in p1pe11ne (psi):
0228 &, FL3. 3) : :
- 0230 - 10 FORMAT( 3 Lawerlng depth @ center-of p]pe11ne- - {inches):
0231 - . &,:.F13. 3) : o
0232 11 FORMAT( 0 Output w111 be d1sp1ayed on the term1na1 screen. ')
0233 12 FORMAT('S Do you want an additional copy on file FOR001? (Y/N):
0234 13 FORMAT(A1)
0235 14 FORMAT( 'S Do you want iterafive solutions displayed {Y/N):
0236 15 FORMAT(' L=*,F9.3," Wt Frac=',F7. 4 * Sig(added)="',F7.0,
0237 & v Sigl x)' F8. 0) : .
0238 16 FORMAT(' "Trench length (feet):
- 0239 F13.3/' Weight fraction used for lowering pipeline
0240 &F13 3/)
41 - 17 FORMAT('$: Do .0 generate X-Y data on FORO01? . (Y/N)

ncrement. for generating X-Y data(feet):
43 19 FORMAT({' X = nce from center of pipeline'/
0244 & OWT = Depth of trench'/

- 0245 & ' STRESS=  Maximum stress @ X'//
0246 & 5X, 'X',5X, 'WT',5X, STRESS /)

_ o247 200 FORMAT(ZX FS 0 Fa. 2, £3. 0) : '
0248 - 21 FORMAT('O Maxwmum stress in, Regwon L {psi):
0249 - & FI13.3) .

0250 22 FORMAT(' Maximum stress in Region 2 (psi):



0251
0252
0253
0254
0255
0256
0257
0258
0259

. FIZL3) 0 oooana
23 FORMAT("' Maximum stress in Region 3
& FI13. 3)

24 FORMAT( ~Axial stress due to length increase

26 FORMAT(”C‘: DXL=',F5.1)
END

(psi):
(p$i>;
 {psi):

]




0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
ools
0019
0020
0021
0022

23
0024

0025
0026
0027
0028
0029

b

SUBROUTINE DEPTH
INPLICIT REAL*16 (A-2)
INTEGER 1ADD

DIMENSION  LINC(7)
COMMON/PARA/QK, FP,KS, NM QON QOK, W1, HI L,LO, LM, LM2
DATA LINC/50.,10. l.,O 1,6.01,0. 001 0.0001/

L0= L
QOK= QK*FP
QON=QOK*KS/NM= -

L= 150.0

100

€200
- 200°

1ADD= 1

L1= L*3,
Hil= 2.*QON/LM2*(1./COSH(LM*L1)-1.)+QON*L1*L1+QK-QOK
H= ABS(H1)
IF(H.LT.W1)THEN -

LMIN= L o
ELSE

IADD= IADD + 1

L= LMIN
ENDIF
IF(ABS(WI-H).LT.0. Ol)RETURN
IF(IADD.LT.8)THEN . g
b=k LINC(IADD)




0001 SUBRQUTINE COEFF -

0002 IMPLICIT REAL*16 (A-Z)

0003 COMMON/PARA/QK,FP,KS,NM,QON,QOK,W1,H1,LX, LO, LM, LM2

0004 COMMON/CONST/C1, C2 C3, C4 €5, Cs6, C7, C8 C9 C10 Tl T2 T3, T4
0005 COMMQN/GREEK/AG BG AGZ*BGZ'EO FO, GO HG

0006 : : :

0007 _iﬁ;,vj;‘f,_'pﬁﬂ;.:_.
0008 L1= LX*3.

0009 Al= AG*L1
0010 BL= BG*L1
0011 WSS-:SIN(AL}*SYNH(BL)”" i
0012 SC= SIN(AL }*COSH(BLY

0013 25= COS(A ENHCBL )
0014 ZC= CIXXAL)*COSH(BL)
0015 C
0016 = 'ZC/SS
0017 T

0018
0019
0020
0021
0022
0023 E=-B*A2/X3
0024 - o
0025 . =
0026

0027

0028

0030 e
03t B
0032 X5= AZ*A3+B3*D
0033 H= FO/X5

0034 [= (E0-A3*B2-E*B3)/X5

0035 0 J= (ASRD2#B3*E)/XS o o i
0036 - -K--~(A3*E2+BB*GW/X5 .

[ X qp]

0037 o A3=DFHC
0038 B3= DXI+E
0039 D3= D*J+F
0040 E3= D*K+G
0041 .. AZ= A%
0042 -
0043 3 ~‘. sy
0044
0045
0046
0047 - e
0048 < Sanmadn
0049 Ad= GO*ZS+HU*SC
0050 B4= HO*ZS-G0*SC
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0651 Xb= A4*A2+B4*A3-HO*H

0052 L= (HO*I-A4*B2-B4*B3)/X6
0053 M= (GO+HO*J-A4*D2-B4*D3) /X6
0054 N= (HO*K-A4*E2-BA*E3)/X6
0055 AB= H*L+]
0056 B5= H*M+J
0057 D5= H*NK
- 0058 X7= ZC+ZS*A5+SS*L
0059 = - (SC+ZS*B5+SS*M) /X7
0060 = 1./X7
- Q061 =~-(QOK+ZS*85+SS*N)/X7 G
0062 AB= MH*0 g
0063 . BB= L*P
~~~~~ 0064 D6= N+L*Q
0065 AXS= AS*O+85
0066 BX5= AS*P
0067 DX5= AS*QHDS
0068  AS=AXS
0069  B5=BXS
- 0070 D5=DX5
0071 AT= -AG*SS+BG*ZC
0072 B7= AG*ZS+BG*SC
- 0073 © . D7=BG*IS-AG*SC
0074 E7= BG*SS+AG*ZL -
0075 . XB= ET+AT*ASBTXABHIT*0
- 0076 R= -(BG+AT*B5+B7*B6+DT*P)/X8 -
0077 S= AG/X8
0078 T= -(A7*DS+B7*06+D7*Q)/X8
0079 A7E PHORR ;
0080 B7=0*S
0081 . D7= QHOXT
~ 0082 AX6= BE+AB*R
0083 BX6= AG*S
0084 DX6= DB+AG*T
0085 AG= AX6
0086 B6= BX6
_ 0087  DB=DX6
0088 AX5= B5+A5*R
0089 BXS= A5*S
0090 DX5= DS+AS*T
0091 A : .
00g2
0094 AB- E0%7S-FO*SC
0095 B8= E0*SS+FO*ZC
_ 0096 D8= -FOXSS+EO*ZC
0097 " EB= FO*IS+EO*SC
0098  X9= EG-(A8*AS+BB*A6+DB*A7+E8*R)
_ 0099 U= (FO+AS*BS+BS*BE+DS*BT+EB*S)/X9
0100 M2= LM2*T4+QON



